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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 33 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. There is no support for a cathode comprises 
forming a first doped region of a second conductivity type abutting said anode, and 
forming a second doped of said second conductivity type abutting and disposed below 
said first doped region and contacting said original substrate, said first and second 
doped regions having different dopant concentrations, as recited in claim 29, wherein 

the cathodes further comprises a third doped region between said first doped 
region and said second doped region, as recited in dependent claim 33. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 30 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 



Application/Control Number: 09/683,985 Page 3 

Art Unit: 2811 

regards as the invention. The claimed limitations of forming a second pair of isolation 
structures between said adjacent isolation regions and said anode, as recited in claim 
30, are unclear as to structural relationship between the adjacent isolation regions and 
the diode. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 26-27, 29-30 and 39-41, as best understood, are rejected under 35 
U.S.C. 102(b) as being anticipated by Xu (6,437,383). 

Regarding claims 26 and 29, Xu teaches in figures 7-10 and related text a method of 
forming a diode comprising the steps of: 

providing an original substrate 120 not doped with anode and cathode regions 
and forming an anode 160 of a first conductivity type and a cathode 150 of a second 
conductivity type disposed below said anode on said original substrate without removing 
any portion of said original substrate and without replacing with another substrate 
material, wherein 

at least one of said cathode and anode comprise a plurality of vertically abutting 
diffusion regions 140, 150, and 
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forming a plurality of isolation regions 130 in said original substrate, said cathode 
and anode being disposed between adjacent ones of said plurality of isolation regions, 
said plurality of isolation regions extending deeper into said original substrate than said 
cathode and said anode, wherein 

said step of forming said cathode comprises forming a first doped region 150 of a 
second conductivity type abutting said anode 160, and forming a second doped 
region140 of said second conductivity type abutting and disposed below said first doped 
region and contacting said original substrate, said first and second doped regions 
having different dopant concentrations. 

Regarding claim 27, Xu teaches in figures 7-10 and related text a plurality of insulation- 
filled trenches having sidewalls that are substantially vertical. 

Regarding claim 30, Xu teaches in figures 7-10 and related text forming a second pair of 
isolation structures 132 between said adjacent isolation regions and said anode. 

Regarding claims 39-41 , Xu teaches in figures 7-10 and related text said cathode being 
in electrical contact with said substrate and is disposed entirely below said anode, 
wherein a junction formed between said anode and said cathode is bounded by said 
adjacent ones of said plurality of isolation regions. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 31-32 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Xu. 

Regarding claims 31-32, Xu teaches in figures 7-10 and related text substantially the 
entire claimed structure, as applied to claim 26 above, except explicitly stating that 
isolation regions 1 30 are formed by a process comprising the steps of etching said 
substrate to form trenches and depositing at least one insulator, removing portions of 
said insulator outside of said trenches, and depositing a fill material. 
Xu teaches in figures 7-10 and related text isolation regions 132 are formed by a 
process comprising the steps of etching said substrate to form trenches and depositing 
at least one insulator, removing portions of said insulator outside of said trenches, and 
depositing a fill material. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form isolation regions 1 30 by a process comprising the steps of 
etching said substrate to form trenches and depositing at least one insulator, removing 
portions of said insulator outside of said trenches, and depositing a fill material in Xu's 
device, in order to simplify the processing steps of making the device by using 
conventional processing steps. 
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Regarding claim 42, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use a single crystal substrate in Xu's device in order 
to improve the characteristics of the device. 

Claim 28, 33, 35, 37-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Xu in view of Chen et al. (6,242,763). 

Regarding claim 28, Xu teaches substantially the entire claimed structure, as applied to 

claim 26 above, except isolation regions having tapered sidewalls. 

Chen et al. teach in figure 3 and related text isolation regions 204 having tapered 

sidewalls. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use isolation regions having tapered sidewalls in Xu's device in 
order to improve the isolation of the device and in order to adjust the device 
characteristics. 

Regarding claim 33, Chen et al. teach in figure 3 and related text forming a third doped 
region 21 1 disposed between a first doped region and a second doped region. It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use a third doped region between said first doped region and said second 
doped region in Xu's device in order to improve the characteristics of the device. 

Regarding claim 35, Chen et al. teach in figure 3 and related text an anode comprises 
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a first doped region 206 and a second doped region 210 on a surface of a substrate, 
wherein said second doped region having a higher concentration of dopant than said 
first doped region. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use an anode in Xu's device having a first doped region abutting 
said cathode; and a second doped region on a surface of said substrate, wherein said 
second doped region having a higher concentration of dopant than said first doped 
region, in order to improve the characteristics of the device. 

Regarding claims 37-38, Xu teaches in figures 7-10 and related text forming a plurality 
of diffusion regions 140 of said second conductivity type on a surface of said substrate, 
and forming a plurality of second isolation regions 132 that separate said plurality of 
diffusion regions from said cathode. 

Claims 34 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Xu in view of Chen et al., as applied to claims 33 and 35 above, and further in view 
of Robinson et al. (5,268,31 6). 

Xu in view of Chen et al. teach substantially the entire claimed structure, as applied to 
claims 26, 29, 33 and 35 above, except a third doped region comprises a retrograde- 
doped region. Robinson et al. teach a third doped region comprises a retrograde-doped 
region (column 3, lines 36-47). It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to form a third doped region comprises a 
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retrograde-doped region in Xu in view of Chen et al.'s device in order to provide low- 
reverse leakage, a relatively low voltage turn-on, and low series resistance for the 
current path from the junction to the diode contact. 

Response to Arguments 

Applicant's arguments with respect to claims 26-42 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ori Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on 571-272-1869. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR; 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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